 40±0.45, 28.21±0.68, 14.32±0.31, 13.04±0.32, and 56.66±1.10, 27.51±0.65, 15.58±0.29, 13.28±0.34 
Introduction
Anthropometry refers to the branch of anthropology concerned with comparative measurements of the human body for the purpose of understanding of physical variations in humans [1] . These body measurements have been shown to vary according to sex, age and race, thus the study of these physical variations is of utmost importance in plastic surgery, prosthetics, clothing designs, and ergonomics [2] [3] . It is also important for development of personal individuality [2] .
The human external ear is an important organ contributing to the esthetics of human face. Its size, shape, position, and projection influence the facial appearance of the individual [4] . It consists of external, middle and internal parts. The external ear is made up of a shell-like auricle (pinna), which collects sound, and the external acoustic meatus, which conducts sound from the pinna to the tympanic membrane [5] . The auricle, helical in shape, is made up of an elastic cartilage covered by skin and has several depressions and elevations. The lobule (earlobe) of the auricle is a tag of skin containing fibrofatty tissue and blood vessels and is easily pierced for taking blood samples and inserting earrings [5, 6] . It is the last part of the auricle to develop [7] . Earlobe attachments were mainly classified into attached and free (unattached) earlobes [8] [9] [10] [11] [12] . Many authors, however, have pointed out that there are many people with intermediate (or tapering) earlobes [13] [14] . Individuals having earlobes that hang freely are known to have free (unattached) earlobes, whereas those having earlobes fused with the sides of proximal head are termed as attached (or adherent) earlobes [15] [16] .
Several anthropometric studies on ear measurements have been carried out on different populations. According to the studies iSSn 2413-6077. iJmmR 2019 Vol. 5 issue 1 carried out in India and Urhobo people of Southern Nigeria, females were found to have a statistically higher lobular length and width compare to males [3, 17] . The studies in American, Italian, Indian, Israeli and Turkish populations suggested that boys and men had larger ears than girls and women [8, [19] [20] [21] [22] [23] [24] [25] [26] . Similar studies have shown that auricular dimensions in northern Nigeria are higher in males compare to females [27] . The reports by Sharma [3] , however, documented that ear dimensions were higher in males than females [3, 17] . The studies by wang, et al [18] of a Chinese population, however suggested that lobular dimensions were not significantly different in both genders.
Despite a large number of world publications on the anthropometric measurement of the external ear, the studies correlating the dimensions of the external ear and sexual dimorphism in adult Nigerian population show paucity of information. Thus, the purpose of this study is to determine sexual dimorphism in mean ear dimensions and earlobe attachments among adult Ijaws in Bayelsa State of Nigeria.
Previous studies on the morphometric analysis of the external ear have been carried out previously in several countries including Nigeria, however, the studies correlating the dimensions of the external ear and sexual dimorphism in adult Bayelsa Ijaws show paucity of information and have necessitated the need for this study. Hence the present study aims to ascertain the anthropometry of the external ear among adults Ijaws in Bayelsa state of Nigeria.
The objectives of this study are:
To determine the mean dimensions of ear length (EL), ear width (Ew), lobular length (LL) and lobular width (Lw) among Bayelsa Ijaws.
To ascertain if there may exist a sexual dimorphism among the parameters mentioned above.
To ascertain if there is any correlation in the measured parameters of the external ear in sexual dimorphism.
To determine the variation in attachment of earlobe among Ijaws.
Methods
The study involved the subjects from various local governments in Bayelsa state: yenagoa, Sagbama, Southern Ijaw, Nembe, Kolokuma, Ekeremor and Ogbia local government area. The study was conducted on adult Ijaws, whose parents were indigenes of Bayelsa state in Nigeria up to their second generation. The sampling method used for the selection of subjects was a simple random sampling method. A total of 112 subjects were involved: 59 males and 53 females. Only the subjects within the age range of 18-50 years of the Ijaw ethnic group in Bayelsa state without anomalies to their external ears comprised this study. The subjects with ear defects and those with previous history of ear surgery were excluded from the study. Also the subjects, who had not given their consent, were also excluded from the study.
The procedure for ear measurements was explained to the subject in order to get maximum cooperation. with the subject's head in Frankfort horizontal plane, direct measurements were taken using a digital vernier caliper with resolution of 0.01 mm as follows [3] . The anthropometric parameters of the external ear measured were ( Fig. 1) :
Total length of ear (TLE) -measured as the distance between the superior projection of the helix and inferior projection of the external ear (AB).
Total width of ear (TwE) -measured as the distance between the anterior and superior points of the external ear (CD).
Total lobular width (TLL) -measured from the midpoint of the intertragic notch to the lowest point of the lobule (GB). Total lobular width (TLw) -measured as the transverse distance of the ear lobule passing through the center of the length of the lobule (EF).
Data analysis was performed using Statistical Package for Social Sciences (SPSS) version 20.0 with results expressed as mean and standard error of mean (Mean ± SE). The Student independent sample t-test with a twotail distribution was applied to compare the ear measurements between males and females in the study population. P-values, less than 0.05 (p<0.05) were considered to be significant. Chisquare test was used to determine the relationship between gender and left lobular attachment of the population. Pearson's correlation coefficient test was conducted to determine the symmetry between the right and left side ear measurements of each gender and for the study population.
Correlation coefficient (r value) was interpreted as follows:
a. <0.2 -a slight correlation b. 0.2-0.4 -a weak correlation c. 0.4-0.7 -a moderate correlation d. 0.7-0.9 -a high correlation e. >0.9 -an almost perfect correlation
Results
The distribution of the subjects involved in the study according to the various Local Government areas of Bayelsa State is presented in Table 1 . Seventeen of the subjects hailed from Ekeremor, 10 from Kolokuma, 11 from Nembe, 6 from Ogbia, 17 from Sagbama, 20 from yenagoa, 27 from Southern Ijaw Local Government Area of Bayelsa State. The result prove that out of the total number of the subjects, who consented and participated in the study, 3) for the study population.
The results of the population data subjected to Chi-square analysis at 95% and 99% confidence interval is presented in Table 4 .
The results attained proved that there was a weak correlation (r=0.3) in the left and right ear length of the study population (n=112). The P value for the correlations was found to be <0.05 (P=0.001), hence the correlation was statistically significant. Left and right ear width however showed a slight correlation, which was not significant (P=0.073; r=0.2). Significant correlations were found in the study population between the right and left side of lobular length (P=0.000; r=0.7) and that of lobular width (P=0.000; r=0.7).
In Tables 5, 6 , and 7, four important indices (ear width, ear length, lobular length and lobular width) were assessed and compared in both and within the sexes. It was evidenced that females had a significantly larger dimensions (p<0.05) of left lobular length and right lobular length compare to that of males (table 5) .
The dimensions for left lobular length and right lobular length were 15.41±0.31 and 15.58±0.29 in females, whereas in males -14.47±0.27 and 14.32±0.31 respectively. Apart from the left and right lobular length that proved higher mean values in females, the mean values of other parameters were not consistently higher (p>0.05) in one gender with respect to a side (Table 5 ). within the male population, the right ear measurements did not significantly statistically differ (p>0.05) from that on the left (Table 6 ). Notes: values are presented as Mean±SE; P -statistical significance was determined using independent sample T-test; P<0.05 -statistical significance between mean values; SE -standard error; n -sample size; NS -not significant; S -significant.
Similarly, the right ear indices (right ear length, right ear width, right lobular length, right lobular width) did not statistically significantly differ (p>0.05) from that of the left (left ear length, left ear width, left lobular length, left lobular width) in female population (Table 7) . Tables 8 and 9 present the relationship between the lobular attachments of the ear in males and females subjects of Ijaw ethnicity. The proportion of the male subjects, whose left lobular attachment is either attached, free (unattached) or intermediate, were 22 (19.6%), 17 (15.2%) and 19 (17.0%) respectively (Table 8) .
For female subjects, the proportions were 27 (24.1%), 8 (7.1%) and 19 (17.0%) respectively. Results proved no significant relationship between the left lobular attachment and gender (X 2 =3.612; P=0.164). The proportion of the male subjects, whose right lobular attachment is either attached, free or intermediate, were 21 (18.8%), 11(9.8%), and 26 (23.2%) respectively (Table 9 ). On the other hand, the proportion of the female subjects, whose right lobular attachment was either attached, free or intermediate, were 14 (12.5%), 6 (5.4%), and 34 (30.4%) respectively. There was no significant Notes: P -statistical significance was determined using paired sample T-test; P<0.05 -significance between mean values; n -sample size; NS -not significant; S -significant. Notes: P -statistical significance was determined using paired sample T-test; P<0.05 -statistical significance between mean values; n -sample size; NS -not significant; S -significant. relationship between gender and right lobular attachments (X 2 =3.799; P= 0.150).
Discussion
The current study presents anthropometric data regarding the external ear measurements for individuals of Bayelsa State, Nigeria. Gender (sexual) dimorphism was presented in the study as regards the measurement of lobular length. The results revealed that lobular length (left and right) were significantly higher (p<0.05) in female subjects compared to that in males. These findings are supported by other studies carried out involving India and Urhobo people of Southern Nigeria, where females were also found to have a statistically higher lobular length than males [3, 17] . Our findings however contradict with reports in northern Nigeria which showed that lobular dimensions were higher in males compare to females [27] . when the mean value for lobular length, measured on both sides with respect to gender, of our study was compared with other anthropometric studies in Nigeria, it was evidenced that Urhobo people of Southern Nigeria had similar mean values, while the residents of Maiduguri in Northern Nigeria had lower values. This implies that within Nigeria, people of different ethnicity and geopolitical zones have different dimensions of Lobular length. The findings by Wang et al. [18] , in a Chinese population, however suggested that lobular dimensions were not significantly different in the two genders. The disparity in mean ear dimensions, across subjects in Nigeria as well as other countries of the world, could be attributed to differences in social and ethnic background.
The data of the present study was analyzed using Pearson correlation and it was observed that all parameters on both sides of the ear proved to have a positive linear relationship, which was highly significant (P<0.05). This was similar to the findings of Ekanem et al. [4] and Eboh [17] .
Analyzing the data with regards to sex of the subjects, it was observed that ear length and width did not vary significantly (p>0.05) between males and females. Our findings however contradict with the reports in northern Nigeria, which showed that auricular dimensions were higher in males compare to females [4] . Similarly, our findings also contradicts with reports of Azaria et al. [8] [28] , and Meijerman et al.
[29], who suggested that males have longer ears compare to females. The disparity in mean ear dimensions across the subjects in different countries of the world could be associated with difference in social and ethnic background.
Various authors have studied the attachment of ear lobules in different populations and its significance in population genetics [11, 15] . The results of the present study, from data analyzed using Chi-square test, revealed no association (p>0.05) between gender and lobular attachment for both ears. [31] , who revealed a higher frequency of attached and intermediate ear lobules in Japanese/Chinese and Indian population respectively. In a similar research carried out by Munier et al. [15] , it was proved that no association (p>0.05) existed between ear lobular attachment and gender. The present study however differs from the findings by Nwaopara et al. [32] and Singh and Sengupta [33] , who have reported a higher frequency for free (unattached) ear lobule (63.4%) amongst the population of Ekpoma, Nigeria and Assamese, India respectively.
Conclusions
The present anthropometric study on ear measurements revealed a significantly higher lobular length in females compare to males, thus sexual dimorphism was established as regards the measurement of lobular length in Ijaws population. Other parameters such as ear length, ear width, lobular width, and lobular attachment did not exhibit significant gender differences in the study population. There was a high correlation in the dimensions of ear length, lobular length, and lobular width of the pinna between the right and left sides in the study population. It is believed that the results of this study would be very useful in ear morphology and reconstructive surgeries.
